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REPLY TO THE ATTENTION OF: SRF - 5 J 

RE: Technical Review Comments on 
"Comparabi 1 i t y  o f  In-Si t u  Gamma 
Spectrometry and Laboratory 
Measurements of Radi um-226" 

Dear Mr. Reising 

The United States Environmental P ro tec t i on  Agency ( U . S .  EPA) has reviewed t h e  above- 
referenced document as p a r t  o f  i t s  ove rs igh t  a c t i v i t i e s  f o r  t h e  Fernald Environmental 
Management P r o j e c t .  The document. which i s  dated October 1997, was prepared by F luo r  
Daniel Fernald f o r  t h e  U . S .  Department o f  Energy ( U . S .  DOE) .  

U . S .  EPA's review o f  t he  document focused on i t s  techn ica l  adequacy and consistency 
w i t h  o ther  re1 ated documents. U .  S .  EPA found s i g n i f i c a n t  discrepancies i n  t h e  
document and has concerns regarding i t s  t echn ica l  adequacy. Although t h e  data 
presented i n  the  document i nd i ca tes  t h a t  a r e l a t i o n s h i p  between l a b o r a t o r y  data and 
HPGe measurements f o r  radium-226 may e x i s t .  t o o  many unce r ta in t i es  e x i s t  and t o o  few 
s i g n i f i c a n t  data p o i n t s  have been used t o  make a determinat ion o f  t h e  a c c e p t a b i l i t y  
o f  t h i s  r e l a t i o n s h i p .  
d e f i n i t i v e  conclusion regarding t h e  comparabi 1 i t y  of HPGe measurements and 1 aboratory 
data f o r  radium-226. U . S .  E P A ' s  general and s p e c i f i c  review comments a re  enclosed. '  

Not enough in fo rmat ion  i s  provided i n  the  study t o  reach a 

Please contact  me a t  (312) 886-4591 if you have any quest ions regarding t h i s  matter 

S ince re l y .  

Geke' Ja b l  onows k i 
Remedial Pro jec t  Manager 
Federa 1 Faci 1 i ti es Sect i on 
SFD Remedial Response Branch #2 

Enclosure 

cc : Tom Schneider , OEPA-SWDO 
B i l l  Murphie. U . S .  DOE-HDQ 
John Bradburne, FERMCO 
Terry Hagen. FERMCO 
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Tom Walsh, FERMCO 
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bcc wiattachments : 
Frances Barker,  Tetra. Tech 
Scott  Pastor,  Te t ra  Tech 
Jim Sar i c .  SRF-5J 

bcc w/o attachments : 
Br ian Barwick. ORC 
Sue Pastor,  OPA ' 
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ENCLOSURE 

TECHNICAL REVIEW COMMENTS ON "COMPARABILITY OF I N  - S I T U  GAMMA SPECTROMETRY AND 
LABORATORY MEASUREMENTS OF RADIUM-226" 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

(Four Pages) 
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TECHNICAL REVIEW COMMENTS ON "COMPARABILITY OF I N -  S ITU GAMMA SPECTROMETRY AND 
LABORATORY MEASUREMENTS OF RADIUM-226'' 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

GENERAL COMMENTS 

Comment 
Sect i on 
Or ig ina  
Comment 

Comment 
Sect ion 
Or ig ina  

ng Organizat ion:  U . S .  EPA Commen t o r : J a b l  onows k i 
# :  Not Appl icable(NA) Page #:  NA L i n e  # :  NA 
General Comment # :  1 

The t e x t  presents a comparab i l i t y  study o f  l abo ra to ry  measurements and 
i n  s i  t u  gamma spectrometry measurements fo r  radium-226 and in t roduces  a 
quadra t ic  r e l a t i o n s h i p  between t h e  l abo ra to ry  and f i e l d  da ta .  However, 
u n c e r t a i n t i e s  e x i s t  and thus t h e  r e s u l t s  o f  t h e  study should be 
considered p re l im ina ry .  F i r s t ,  t h e  quadra t i c  r e l a t i o n s h i p  i s  p r i m a r i l y  
based on on ly  f i v e  data p o i n t s  t h a t  exceed 2 p i cocu r ies  per gram 
( p C i / g ) .  
i n  .soi 1 r e f l e c t e d  i n  h i g h - p u r i t y  germanium (HPGej f i e l d  measurements 
increase, t he  " t r u e  a c t i v i t i e s "  r e f l e c t e d  i n  l abo ra to ry  measurements 
increase exponen t ia l l y .  I It i s  assumed t h a t  l abo ra to ry  measurements 
would be considered " t r u e "  because HPGe measurements a re  cor rec ted  t o  
co inc ide  w i t h  them. Therefore,  minor f l u c t u a t i o n s  i n  HPGe measurements 
above 2 pCi/g w i l l  r e s u l t  i n  l a r g e r  f l u c t u a t i o n s  o f  t h e  " t r u e  
a c t i v i t i e s . "  Moreover. w i t h  regard t o  t h e  minor f l u c t u a t i o n s .  t he  t o t a l  
propagated unce r ta in t y  (TPU) o f  t h e  HPGe system i s  n o t  in t roduced.  The 
t e x t  should be revised t o  descr ibe t h e  development o f  an a lgo r i t hm t h a t  
incorporates the  HPGe TPU. 

I n  a d d i t i o n .  the  study shows t h a t  as  t he  radium-226 a c t i v i t i e s  

ng Organizat ion:  U.S. EPA 
# :  NA Page # :  NA 
General Comment # :  2 

Commentor: Jab1 onowski 
L ine  # :  NA 

Comment : The t e x t  summarizes the  r e s u l t s  o f  t h e  comparab i l i t y  s tudy .  However, no 
conclusions can be drawn regarding t h e  comparab i l i t y  o f  HPGe f i e l d  
measurements and labo ra to ry  data f o r  areas t h a t  e x h i b i t  r a d i  um-226 
concentrat ions near the  f i n a l  remediat ion l e v e l  (FRL) o f  1 . 7  pCi /g .  
Review o f  data provided i n  Table 3 and t h e  a lgo r i t hm prov ided i n  F igure  
7 ra ises  several concerns. O f  t he  17 samples c o l l e c t e d  t h a t  correspond 
t o  the  1 meter above ground measurements, 7 samples had labo ra to ry  alpha 
spectrometry (AS)  weighted means w i t h i n  p l u s  o r  minus 50 percent o f  t he  
FRL. Although none of these values exceeds t h e  FRL. t h e  HPGe 
measurements provide ambiguous r e s u l t s  when t h e  c o r r e c t i o n  a lgo r i t hm i s  
used. 
respect t o  weighted AS means. 

These r e s u l t s  a re  summarized below i n  inc reas ing  order w i t h  
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Cornrnen t 
Section 

HPGe 
AS Means Resul ts Corrected 

Area (pCi / g )  (pCi /g)  Resul tsa (pCi /g )  

PBC - 04 1.1 0.8 1 . 2  1 . 4  
~ ~~ ~ 

riicPBc-05 ~ 1 1 . 2  10 .73  11.1 1 . 3  

I PBC-06 1 1 . 2  10.8 11.2 1 . 4  

PBC - 14 1 . 2  0.78 1 . 2  1 . 4  

PBC - 07 1.26 1.03 1 . 7  1 .9  

PBC - 13 1 . 5  0 . 9 4  1 . 5  1 .7  

PBC-15 1 . 6  0 . 7 8  1 . 2  1 . 4  

Note 

a Two r e s u l t s  d r?  provided f o r  t h e  cor rec ted  r e s u l t s  
column i s  basec on use of t h e  c o r r e c t i o n  a lgo r i t hm provided i n  
F igure  7 
data provided i n  Figure 4 f o r  t h e  l -me te r  measurement on l y  f u r t h e r  
d iscuss ion  o f  concerns regard ing  t h e  c o r r e c t i o n  a lgo r i t hm i s  
provided i n  Or ig ina l  Spec i f i c  Comment 3 

The l e f t  

The r i g h t  column presents r e s u l t s  cor rec ted  us ing  t h e  

Based on t h e  cor rec ted  r e s u l t s  l i s t e d  above, l i t t l e  o r  no c o r r e l a t i o n  
between t h e  AS data and HPGe measurements e x i s t s  a t  t h e  1 .7  pCi /g  
a c t i v i t y  l e v e l .  To f u l l y  eva lua te  a c o r r e l a t i o n  between AS data and 
HPGe me 
r e f  1 e c t  
t he  1 . 7  
i ssue.  

ng Organizat 
# :  NA 

surements. add i t i ona l  data p o i n t s  should be selected t h a t  
radium-226 a c t i v i t y  l e v e l s  c lose  t o  (and both above and below) 
pCi /g  FRL value. The t e x t  should be rev ised t o  address t h i s  

on: U.S. EPA 
Page # :  NA 

Comrnentor : Jab1 onowski 
L i n e  #:  NA 

Or ig ina l  General Comment # :  3 
Comment : The t e x t  s ta tes  t h a t  t he  r e s u l t s  o f  t he  study o f  t he  environmental 

in f luences  on radium-226 de tec t i on  w i l l  be issued i n  a separate r e p o r t .  
Because t h e  HPGe system re1 i e s  on d e t e c t i n g  radium-226 daughters, t he  
l a r g e s t  u n c e r t a i n t i e s  are associated w i t h  the  phys ica l  and envi ronmental 
cond i t i ons  a t  t he  loca t ions  where measurements a re  taken. I n  a d d i t i o n  
t o  s o i l  moisture content and weather c o n d i t i o n s ,  t he  type  o f  s o i l  
present i s  an important cons idera t ion .  
have h igher  radon emanation ra tes  than c l a y s .  Furthermore, the  radon 
emanation r a t e  would be a func t ion  of  t h e  contamination a t  depth i n  the  

For example, s i l t s  and sands may 

E-2 

b 



s o i l ,  
o r  t i g h t  s o i l ,  t he  radon emanation r a t e  t o  sur face  s o i l  would be 
r e l a t i v e l y  low. reducing the  chance o f  d e t e c t i n g  t h e  radium-226. 
Fur ther  d iscuss ion  o f  these u n c e r t a i n t i e s  should be provided i n  
subsequent r e p o r t s .  

I f  radium-226 e x i s t s  a t  1 f o o t  o r  more below grade i n  nonporous 

Commenti ng Organizat ion : LI . S. EPA Commentor: Jablonowski 
Sect ion #:  NA page # :  NA L i n e  # :  NA 
O r i g i n a l  General Comment # :  4 
Comment: Although the  data presented i n  the  comparab i l i t y  study i n d i c a t e s  t h a t  a 

general r e l a t i o n s h i p  between labora tory  data and HPGe measurements f o r  
radium-226 may e x i s t .  too many u n c e r t a i n t i e s  e x i s t  and t o o  few 
s i g n i f i c a n t  data p o i n t s  have been used t o  make a de terminat ion  o f  t he  
a c c e p t a b i l i t y  of  t h i s  r e l a t i o n s h i p .  For example, i f  the  HPGe system was 
placed i n  var ious  loca t ions  w i t h i n  a heterogeneous environment, i t  i s  
no t  c l e a r  whether the a lgor i thm provided i n  t h e  study would work i n  each 
ins tance.  I f  t he  W e  system were placed d i r e c t l y  over a ho tspo t .  f o r  
example. t he  correcEed a c t i v i t y  could be determined t o  be many t imes 
grea ter  than t h e  a c t i v i t y  t h a t  a c t u a l l y  e x i s t s  over t h e  e n t i r e  scanned 
area. in o the r  c d ~ e s .  i f  the  system were placed Over a low radium-226 
a c t i v i t y  area w i i h  higher a c t i v i t i e s  a t  t h e  pe r iphe ry ,  t h e  cor rec ted  
a c t i v i t y  determined fo r  the area could be much lower than t h e  a c t i v i t y  
t h a t  a c t u a l l y  e x i s t s .  Not enough in fo rma t ion  i s  provided i n  the  study. 
t o  reach a d e f i n : t i v e  conclusion regarding t h e  comparab i l i t y  o f  HPGe 
measurements and 1 aboratory data f o r  rad i  um-226. 

SPEC1 F I C  COMMENTS 

Commenting Organ iza t ion :  U . S .  EPA Commentor : Jab1 onowski 
Sect ion # :  NA Page # :  3 L ine  #:  6 
Or ig ina l  Spec i f i c  Comment If: 1 
Comment: Except fo r  Area PBC-02. the  t o t a l  d i s s o l u t i o n  p repara t i on  method using 

n i t r i c / h y d r o f l u o r i c  ac id  i nd i ca ted  h igher  a c t i v i t i e s  i n  low a c t i v i t y  
areas than t h e  previous s o i l  d iges t i on  technique. However, no 
explanat ion o f  the  Area PBC-02 anomaly i s  p rov ided.  fur thermore, t he  
t e x t  s ta tes  t h a t  the values provided f o r  Area PBC-02 a re  the  averages o f  
t he  r e s u l t s  of two separate analyses conducted us ing  t h e  same technique. 
bu t  t h e  r e s u l t s  o f  each a n a l y t i c a l  run are  no t  p rov ided.  The t e x t  
should be rev ised t o  provide the  r e s u l t s  of each a n a l y s i s .  Moreover, 
the  t e x t  should be rev ised t o  discuss t h e  chemical composit ion o f  t he  
s o i l  i n  Area PBC-02 and o ther  p o t e n t i a l  reasons f o r  t h e  anomalous 
r e s u l t s  
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Commenting Organizat ion:  U . S .  EPA ' Commentor: Jablonowski 
Sect ion # :  NA Page #:  4 L i n e  # :  23 t o  26 
O r i g i n a l  Spec i f i c  Comment # :  2 
Comment: The t e x t  s ta tes  t h a t  TPU i s  provided f o r  i n  each a n a l y t i c a l  method. 

However, on l y  count ing  e r r o r s  were' considered i n  de termin ing  
unce r ta in t i es  associated wi th t h e  HPGe system. Because count ing  
u n c e r t a i n t i e s  and systematic e r r o r s  a re  used t o  es t imate  t h e  t o t a l  
propagated e r r o r .  the TPU fo r  t he  HPGe system i s  incomplete and should 
be f u r t h e r  i nves t i ga ted .  

Commenting Organizat ion:  U . S .  EPA Commentor : Jab1 onowski 
Sect ion # :  NA Page # :  7 and 8 L ine  #: NA 
O r i g i n a l  Spec i f i c  Comment # :  3 
Comment: The t e x t  provides a s tep-by-s tep  example o f  how c o r r e c t i o n  f a c t o r s  were 

ca l cu la ted .  
c o r r e c t i o n  f a c t o r  appears t o  be i napprop r ia te  and should be 
reconsidered. Aithough i t  may be poss ib le  t o  develop a c o r r e c t i o n  
f a c t o r  i n  the  f u t u r e .  the l o g i c  o f  combining data i n  t h e  manner 
i nd i ca ted  i n  the  :T?ps appears t o  be i n v a l i d .  
d i  f fe rence ex1 s i s  Setween 1-meter and 0.31-meter HPGe measurements ; 
t he re fo re ,  the  r e s u l t s  f o r  these data p o i n t s  should no t  be combined. 
Furthermore, deve!opment o f  a c o r r e c t i o n  f a c t o r  us ing  exact data p o i n t s  
but excluding an o u t l i e r  appears t o  be ques t ionab le .  Th is  approach 
cons t i t u tes  a manipulat ion o f  data t o  f i t  an expected outcome and may 
no t  be appropr ia te .  Ins tead,  a l l  data p o i n t s  should be considered i n  
the  developmem c f  a c o r r e c t i o n  f a c t o r .  I n  cases where an o u t l i e r  
e x i s t s ,  dup l i ca te  measurements should be taken i n  e x a c t l y  t h e  same area. 
The o u t l i e r  coti ld then be averaged w i t h  i t s  d u p l i c a t e  measurement, and 
the  averaged r e s u l t  could be used. Therefore,  t h e  o n l y  v a l i d  curves f o r  
developing a c o r r e c t i o n  fac to r  a re  those shown i n  Figures 4 and 6 .  
However, g iven  the  s p a r s i t y  o f  data and t h e  o u t l i e r  noted above, t he  
uncer ta in ty  associated w i t h  any c o r r e c t i o n  f a c t o r  may be excess ive ly  
l a rge .  
c o r r e c t i o n  fac to rs .  and t h e  methodology o u t l i n e d  i n  t h e  t e x t  should be 
reconsidered. 

The methodology o u t l i n e d  f o r  t h e  development o f  a 

C l e a r l y  a l a r g e  

Add i t i ona l  data p o i n t s  should be used i n  t h e  development o f  

Also,  u n t i l  add i t i ona l  data p o i n t s  a re  used t o  develop t h e  c o r r e c t i o n  
f a c t o r s .  t he  cor rec ted  r e s u l t s  presented i n  the  r igh tmost  column o f  t he  
t a b l e  i n  Or ig ina l  General Comment 2 .  which considers on l y  t h e  data 
po in ts  i n  Figure 4 .  are the  more c o r r e c t  est imates o f  radium-226 
concentrat ions 
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